
DNREC Floodplain Training 
March 13, 2018 



Introductions 

Tucker Clevenger, PE, CFM – Amec Foster Wheeler (Wood) 

 Over 18 Years NFIP Floodplain Modeling, Mapping and Management 

Experience 

 FEMA Region III Flood Risk Contractor – 16 years 

 Supporting DNREC Flood Risk Mapping initiative for nearly a decade 

 LOMC Review and Processing Experience 

Greg Williams, CFM 

 State NFIP Coordinator 

 Over 11 years as an Environmental Scientist with DNREC 

 Certified Floodplain Manager 

Mike Townshend 

 Sr. Software Engineer, Department of Technology and Information 

 Lead Developer for DNREC Flood Mapping Tool 
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Safety Moment 

It takes only 1 foot of water to float many cars!                                     

2 feet of rushing water will lift and carry away most cars including 

SUVs and pickups! 
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Reason for training 

DNREC developed Flood Planning Tool 

► With help from DTI. 

► As response to FEMA portal going away. 

 

 



Keep in Mind 

FEMA offers the National Flood Insurance Program (NFIP) 

 

DNREC is a Cooperating Technical Partner (CTP) 

► Work to update maps. 

► Provide outreach and assistance. 

 

Communities participate in the NFIP 

► Adopt and enforce floodplain regulations. 

► Permit all development in the floodplain. 

► Use current effective map and best available data. 

 



Agenda 
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Flood Risk Mapping Evolution 



LiDAR Topographic Data 



Flood Risk Mapping Evolution 



Flood Risk Mapping Evolution 



Flood Risk Mapping Evolution 



Delaware Flood Planning Tool 
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http://maps.dnrec.delaware.gov/FloodPlanning/default.html 

 

 

http://maps.dnrec.delaware.gov/FloodPlanning/default.html
http://maps.dnrec.delaware.gov/FloodPlanning/default.html


Preliminary vs. Effective DFIRM Data 
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 Preliminary DFIRM data is essentially a final draft version of 

the DFIRM that is subject to appeal and revision 

 Effective DFIRM data is final and is used as a baseline to 

enforce the FEMA NFIP regulations and to determine actuarial 

insurance ratings 

 It typically takes 12-18 months for a preliminary DFIRM to 

become Final/Effective 

 The Letter of Final Determination (LFD) is issued 6-months 

prior to effective date and nothing will change on the maps 

after this point 

 FEMA is in a consistent cycle of updating their flood maps 

 This cycle presents challenges from a floodplain management 

perspective on the use of flood risk datasets 
 



Map Update and Adoption Process 

14 



Preliminary vs. Effective DFIRM Data 
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Delaware DFIRM Status 
 Kent and Sussex have LFDs 

issued – effective on 6/20/18 

 New Castle is Preliminary – LFD 

date is to be determined (late 

2018 at earliest) 



Preliminary vs. Effective Data Use 
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Guidelines on Preliminary Data Use 
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 IF Preliminary DFIRM mapping shows a more conservative/expansive 

flood risk, use this information as best available to manage floodplain 

development – 16 Chippendale Circle, Newark, DE 



Guidelines on Preliminary Data Use 

IF Preliminary DFIRM mapping shows REDUCED flood risk…..  
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Guidelines on Preliminary Data Use 

Development should NOT be permitted based on the preliminary 

floodplains prior to LFD – 216 Unami Trail, Newark, DE 
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FEMA Study Types 
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FEMA Study Type Details 

Elements Approximate Limited Detail Detailed 

Survey 

Channel XS None Rarely Pre-determined intervals 

Hydraulic 

Structures 
None 

Field Measured               

(no vertical control) 

Field Surveyed  

(with vertical control) 

Hydrology Methodology 
Regression Equation/ 

Gage Analysis 

Regression Equation/ 

Gage Analysis 

Regression Equation/ 

Gage Analysis 

Hydraulics 

Recurrence 

Interval 

10%, 4%, 2%, 1%, 1% Plus, 

and 2% annual chance 

10%, 4%, 2%, 1%, 1% Plus, 

and 2% annual chance 

10%, 4%, 2%, 1%, 1% Plus, 

and 2% annual chance 

Manning’s 

“n” 

Aerial Imagery  

(Composite Values) 

Aerial Imagery  

(Horizontal Variation)  

Aerial Imagery  

(Horizontal Variation)  

Channel 

Geometry 
LiDAR LiDAR with Field Recon LiDAR with Field Survey 

Mapping 

Boundaries 1% annual chance 
1% annual chance, BFEs, 

XSs 

1- and 0.2-% annual chance, 

BFEs, XSs 

Flood Zones Zone A (no BFEs) Zone AE (w/ BFEs) 
Zone AE (w/ BFEs) and 

Floodway 

FIS Report 

Tables None 
Summary of Discharge, 

Roughness Coefficient 

Summary of Discharge, 

Floodway Data, Roughness 

Coefficient 

Profiles None 1% annual chance 
10-, 4-, 2-, 1-, 0.2-% annual 

chance (others as needed) 



 

 Stream Crossing 

Survey 

► Relative dimensions 

► Structure material 

► Piers 

► Entrance parameters 

► Photographs 

► Control channel 

 

 

 

DNREC Structure Inventory   



Hydrology 

Scientific Investigations Report 2006-5146, 
Magnitude and Frequency of Floods of 
Nontidal Streams in Delaware. 

► DRANAREA – drainage area in mi2 

► BSLDEM10M – mean basin slope determined from a 10-m DEM, in percent 

► Soil A – hydrologic soil type A, in percent, high infiltration-rate soils 

► Forest – percent forest cover 

► STORNHD – percent storage, from NHD’= 

 

Applicability/Limitations 
► Urbanization 

► Flood Control Facilities 

 

 



Riverine Approximate Study 

ADVANTAGES 

▸ Cost-effective  

▸ Applicable for more undeveloped areas 

▸ Boundaries are mapped 

▸ Now supported by digital models that can be updated 

DISADVANTAGES 

▸ No calibration to high water marks  

▸ Structures are not modeled 

▸ May not be applicable in areas of storage (ponds, lakes, etc.) 

▸ Dependent upon the quality of topographic data 

▸ Previously not supported by digital models 

 



What is model backed Zone A? 

Zone A’s are now routinely supported by automated hydrologic and 

hydraulic modeling 

• Utilizes best available topographic data 

• Incorporates HEC-RAS 

• Digital, georeferenced product  

• Improved floodplain detail and accuracy 

• Starting point for detailed studies 

• Water Surface Elevations (WSELs) are not 

published on FIRMs/FIS, but Floodplain 

Administrators can use WSELs from model as 

best available data for permitting in Zone A 

        

 

 



Riverine Limited Detail Study 

ADVANTAGES 

▸ Engineering and modeling are considerably 

more advanced 

▸ Less expensive than a detailed study 

▸ Structures are included 

▸ More detailed survey data can be added to 

models later 

▸ Base Flood elevations are established 

DISADVANTAGES 

▸ Structures are field measured but not surveyed 

▸ Natural channel bank cross sections are not 

surveyed 

▸ Fine modeling details are not considered 

▸ No floodways 

 



The same detailed methodology that 

many of you already know and love… 

Riverine Detailed Study 

▸ Developed using HEC-RAS 4.1 

▸ Channels incorporated based on  

field survey  

▸ Encroachments computed and 

floodways mapped 

▸ Detailed hydraulic parameter 

refinement (coefficients, obstructions, 

Mannings ‘n’ values, etc) 

▸ Multiple flood profiles included in FIS 
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FEMA Floodways 



Redelineation is… 
 

▸ Method of redrawing floodplain boundaries 

to match updated topographic data using 

the previously established WSELs from the 

Effective FIRM/FIS 

 

▸ No revised engineering analyses,            

flood profile, or other change… 

    just revised floodplain boundaries 

Redelineation 



Coastal Floodplains (VE/AE) 



Coastal Floodplains (VE/AE) 



Higher Regulatory Standards 
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Managing Floodplain Development 
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Managing Floodplain Development 
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Managing Floodplain Development 
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What is a LOMC? 

 A CLOMR is a letter from FEMA commenting on whether a project, if built 

as proposed, would meet minimum NFIP standards  

 [see 44 Code of Federal Regulations (CFR) Ch. 1, Parts 60, 65 and 72] 

 A LOMR is a letter from FEMA officially revising the current Flood 

Insurance Rate Map (FIRM) to show changes to floodplains, floodways or 

flood elevations 
 Typically revises a small portion of an effective FIRM   

 3 full size panels and few smaller panels (8.5x11 or 11x17) 

 Can also revise profiles and tables in Flood Insurance Study (FIS) report 

 Annotated maps, profiles and tables are provided with a LOMR 

 A PMR is an actual Physical Map Revision whereby map panels are 

physically revised and republished. 

 

 

 



When is a CLOMR Required? 

 If encroaching on a FEMA Floodway (Zone AE) and increasing WSELs 

by greater than 0.00 feet 

 New bridges and culverts 

 Stream restoration/channel relocation projects 

 Proposed fill within the floodway 

 If proposing development within a limited detailed (AE) and increasing 

WSELs by over 1.00 foot 

 If “no-rise” can be demonstrated as a result of the project, FEMA does 

not require a CLOMR 

 No CLOMR requirements in Approximate Zone A Floodplains 

 Communities can request that CLOMRs be submitted based on local 

floodplain ordinances 

 As members of the NFIP, communities are required to meet the 

minimum NFIP criteria 
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Proposed Floodway Encroachment 
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216 Unami Trail, Newark, DE 



Proposed Floodplain Fringe Development 
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When is a LOMR Required? 

 This requirement is not always followed 

 What is considered a significant increase or decrease 

 Advances in digital data will hopefully facilitate data sharing and 

collaboration 

 Ultimate goal is to evolve to real-time mapping or “living” floodplains 
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DE LOMCs 
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 Sign of good floodplain management and 

restrictive ordinances????  Or…. 

 Very few LOMCs processed in DE over the past 5 

years! 



Flood Insurance Requirements 

Mandatory purchase of flood 

insurance for structures in or 

touching the SFHA 

Caveat – although insurance may 

not be required, lenders have the 

prerogative to require insurance 

to cover perceived risk 

 

 

Required 

Not Required 



Elevation Certificate Information 



Elevation Certificate Information 



DNREC Flood Tool and eLOMAs 
 

 Should be accepted for DE approximate areas! 

 eLOMAs = Instant printable determination.  If audited and passes audit 
takes about 5 business days. If audit fails it goes into regular LOMA 
process. 

 Online LOMC Tool – 30-60 days but saves in mailing times.  May save up 
to 15 business days vs paper submission. 

 Paper MT-EZ and MT-1 submissions – 30-60 days  

 ***These times imply all necessary data is supplied to complete the 
application. 

 



eLOMAs 
National eLOMAs – 

● Since eLOMA Launch (2006) – 41,178 

● Last 12 months through 9/30/2015 – 5,535 

 

Region 3 eLOMAs –  

● Since eLOMA Launch (2006) – 2,552 

● Last 12 months through 9/30/2015 – 314 

  

DE eLOMAs – 

● Since eLOMA Launch (2006) – 109 

● Last 12 months through 9/30/2015 – 15 

 

With the use of interactive websites such as the DNREC Flood tool and the increased functionality 
of the eLOMA tool itself (enhancements launched early 2015) the # of eLOMAs is expected to 
steadily increase every year as the current trend has been since 2006. 

Saving time and money for the NFIP and property owners! 

 

 

Natural 
Ground 



What data is needed to do an eLOMA? 

  User will enter all applicable data: 

o Legal property description 

o Requester information 

o Community information (CID number, etc…) 

o Map panel information 

o Latitude and longitude coordinates  

o Elevation information (LAG) 

o BFE (calculated using FIS text/profile in AE, 

DNREC Tool, or generated BFE) 

 

 

 



eLOMA Criteria 
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Delaware MT-1 Statistics 
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Leveraging FEMA/DNREC Data 

 More “timely” and comprehensive access to FEMA modeling 

data 

 Utilize models as a baseline for update 

 Enhance with more detailed cross-section and structure information 

 Can typically be used as existing conditions models for FEMA 

evaluations, or easily updated 

 What-if scenario modeling 

 Ultimate goal to provide updated models back to DNREC 

 Collaborative environment - moving towards “living floodplains” 

 Help to identify areas for future update 

50 



Model Downloads 
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Profile Plot – Without Structure 



Hyde Run – Updated Culvert 

Cross-Section Geometry – With Structure 
Internal XS: Upstream deck and structure opening 



Profile Plot – With Structure 



Hyde Run Comparison 



Comparison Profile Plots 

Structure #1 

Structure #2 

Without Structures 

With Structures 

With 

Structures 

Without 

Structure

s 



Review/Quiz/Discussion 
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What’s Next with Hydraulic Modeling??? 

 Moving towards 2D! 

 HEC-RAS 5.0 

 SRH-2D 
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Two Dimensional Floodplain Modeling 
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Two Dimensional Floodplain Modeling 

60 



Questions? 

http://maps.dnrec.delaware.gov/FloodPlanning/default.html 

http://maps.dnrec.delaware.gov/FloodPlanning/default.html


StreamStats: https://streamstats.usgs.gov/ss/  

https://streamstats.usgs.gov/ss/


Zoom in to view the NHD 

flow network, press the 

Delineate button, and 

select the desired 

discharge location along 

the NHD Flowline. 



StreamStats will 

delineate the drainage 

area and highlight it in 

yellow.  

 

From here you can 

download a GeoJSON, 

Shapefile or ESRI File 

GDB of the basin 

(Download Basin).  

 

To move on to 

computing the 

discharges you must 

click “Continue.” 



Select “Peak-Flow Statistics” and then 

“Continue” to generate a report of the 

discharge results and default basin 

characteristics. 

 

 

You can add additional basin characteristics 

to the report by selecting the down arrow 

and checking the boxes next to the desired 

characteristics. 

 

 



Here it shows all selected basin characteristics. 

Here it shows the basin characteristics 

that are used to calculate discharge 

and the min and max limits of these 

parameters for use in the regression 

equation. 

At the bottom are the final results and 

a citation to the regression equations 

source. 

 

This report can be downloaded as a 

.CSV or printed to a pdf. 



To see what data StreamStats uses to determine basin characteristics click the info button and follow the 

provided links for that specific area. 



PK100 = 425*0.78^0.715*0.59^0.303*(60+1)^-.332 

= 77.5 

This is equal to the StreamStats result: 

StreamStats results can easily be verified with a quick hand calculation. 


